Regulation of surface IgM- and IgD-mediated inositol phosphate formation and Ca2+ mobilization in murine B lymphocytes.
Cross-linking of surface IgM or IgD receptors on B cells initiates a signaling cascade involving the activation of an (uncharacterized) G-protein: this in turn activates a polyphosphoinositide-specific phosphodiesterase (PPI-PDE), thereby leading to the release of inositol phosphates. In order to investigate if the two isotypes of sIg share a common G-protein, we stimulated B cells sequentially with anti-mu and anti-delta antibodies. Ligation of either class of receptor for 1 h led to the activation of the PPI-PDE, which persisted for several hours. However, this was accompanied by inhibition of further stimulation of the enzyme via the heterologous receptors. This desensitization was shown to operate at the level of the coupling between G-protein and the PPI-PDE. These effects waned after 4-8 h of stimulation, when signaling via the heterologous receptors had essentially returned to normal. In addition, stimulation of B cells by anti-mu and anti-delta together did not elicit additive responses, either in terms of increases in inositol phosphate production, or in terms of increases in intracellular Ca2+ levels. Taken together, these results indicate that sIgM and IgD receptors share a common G-protein and that signaling via these receptors is under both positive and negative feedback control. The mechanisms involved are unknown, but these effects may well be due to modulation of the activities of components of the signaling cascade by protein kinase C.